Carboxyl terminus region modulates catalytic activity of recombinant maize aldolase.
Site-directed mutagenesis was utilized to study the functional role of the COOH-terminal region in recombinant maize aldolase. A single mutation was created in each of the last nine amino acids of the COOH terminus and characterized kinetically. Point mutations in the COOH-terminal region were found to influence both the rate of fructose 1,6-bisphosphate and fructose 1-phosphate cleavage. Catalytic efficiency, kcat/Km, was not affected by the mutations within experimental error consistent with this region of the COOH terminus modulating product release. Concentrations of the carbanion-enamine enzyme intermediate complex produced upon substrate cleavage increased with the severity of the point mutation. A condensation assay was developed to directly measure fructose 1,6-bisphosphate synthesized by aldolases in the presence of high triose phosphate concentrations. The maximal rate of aldol condensation of triose phosphates, D-glyceralehyde-3-P and dihydroxyacetone-P, was affected by the point mutations to the same extent as the maximal rate of substrate cleavage. Interpretation of the data is consistent with point mutations in the COOH terminus predominantly affecting the proton exchange with the dihydroxyacetone-P enzymatic complex at the carbanion-enamine step and that this step is probably rate-limiting in the catalytic mechanism of recombinant maize aldolase. The role of the COOH-terminal region in aldolases is thus consistent with a sequence dependent modulation of catalytic activity.